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THREE CASES OF TUMOR INVOLVING THE SPINAL'CORD; 

TREATED BY OPERATION. 1 

By Dr. James J. Putnam 

AND 

Dr. J. W. Elliott 

These cases are reported in order to show the benefit that may 
result from operations for tumors involving the spinal cord, even 
when it is not possible to effect a complete cure; and also to illus¬ 
trate the danger with which such operations are attended. 

In the first case to be described the result was favorable to i 
degree far exceeding our expectations. It may be that the opera¬ 
tion was only partially responsible for the eventual improvement, 
but it cannot possibly be doubted that it furnished the controlling 
factor. 

Case 1. The patient, who was a young man, twenty-three years 
old, in the employ of the West End Railroad Company, was 
brought to Dr. Putnam in December, 1897, and gave the following 
history: 

He said that, just three years before, he was doing a job of 
work which required him to mount on one of the tall ladders 
reaching to the trolley wire, and that while descending he missed 


‘Read at the meeting of the American Neurological Association, May 
12, 13 and 14, 1903. 
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his hold and fell. He grasped the ladder as he went down and in 
that way broke his fall, but at the same time his neck received a 
sudden twist. He picked himself up without help and walked a 
distance of about a quarter of a mile, suffering only from pain in 
the neck; and then took a car home. 

That night he suffered from pains in the neck, and for two or 
three weeks afterward he stayed in the house, not feeling able to 
work. There was no disturbance of motion or sensation of any 
kind, except that his head was held somewhat askew, and that 
attempts to turn it to the left caused pain in the neck. 

Six weeks after the accident he went to work again, and 
worked for another year, feeling well, but not able to turn his 
head quite freely from side to side. Then he again received some 
slight injury, in consequence of which the neck once more became 
actively troublesome for a time. 

In December, 1896, that is, a year before the first examination 
was made, he was off work for two weeks; then he worked again 
until April, 1897, when he gave up for good and all, on account of 
renewed pain in the neck. 

In the following month, that is, in May, 1897, he fell while 
running—perhaps because he tripped, perhaps because new symp¬ 
toms were coming on—and on this occasion also the neck was 
painfully jarred. 

From that time on he was unable to run, though for several 
months more he could walk, he thinks, nearly as well as ever. 

The evidence up to this point makes it clear that the original 
injury was the primary factor in setting up the subsequent morbid 
process, and this conclusion seems the more justified from the fact 
that he was never able to turn his head freely after his first acci¬ 
dent, and less well to the left than to the right. 

In July, 1897, his gait became awkward, and in i\ugust his 
hands began to feel numb and would shake on use. 

For several weeks before the first examination his back and 
sides had been feeling weak, and breathing had been getting more 
and more difficult. There had been no paralysis of the sphincters. 

The physical examination made on December 27, 1897, showed 
that the movements of both arms were weak, and that the difficulty 
of motion increased distally. Thus, his fingers were semi-flexed, 
and further flexion or extension was impossible; flexion and ex¬ 
tension at the elbow were possible, but very feeble; abduction at 
the shoulder was better but also feeble, and not so good on the 
right side as on the left. Passive extension-movements of the 
fingers excited strong clonus. 

The prick of a pin was felt fairly well on both hands, but, un¬ 
like the motion, it was better for the left side than for the right. 
[Brown-Sequard complex.] Light contact was felt on both hands 
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and arms, and this form of sensibility seemed to be less affected 
than that of pain. The movements of the legs were also weak, but 
were all possible. The right leg was stronger than the left. The 
knee-jerks were greatly exaggerated, and ankle clonus was pres- 
sent. The respiration was labored, and the accessory muscles of 
inspiration were called strongly into play. The temperature, by 
the mouth, was 99.7 0 F. On palpation in the pharynx the bodies 
of the upper cervical vertebrae seemed to be unusually prominent. 

The presence of this group of signs—the involvement of all 
four limbs, of all the costal muscles, and even of the diaphragm— 
made it obvious that the patient was suffering from a lesion high 
in the cervical region, and a lesion of such a character as to affect, 
in some measure, the whole thickness of the cord, the centripetal 
as well as the centrifugal tracts. The whole course of the disease, 
the history of neck-injury resulting perhaps in partial dislocation 
of the cervical vertebrae, the prominence of the upper cervical 
bodies in the pharynx, all pointed to an affection of the bony struc¬ 
tures, while the high exaggeration of the wrist-jerks and knee- 
jerks bore out the idea that the nutrition of the cord was being 
impaired rather by pressure, with its attendant circulation disturb¬ 
ances, than by a destructive lesion primarily involving the neural 
tissues themselves. 

It was thought at first that the bone disease was tuberculous,' 
but Dr. Walton, who made an examination at a later period, 
favored the diagnosis of a sarcomatous growth at the seat of in¬ 
jury, and this proved to be correct. 

The patient was at once referred to the Massachusetts General 
Hospital, which he entered on December 28, 1897, coming under 
the care of Dr. F. C. Shattuck. At entrance his temperature was 
100.2° F., pulse 112, respiration 30. The thoracic and abdominal 
organs were normal. The arms were constantly held semi-flexed 
and the fingers nearly closed, but he was able to walk up and down 
stairs with the aid of one man. 

After staying a few days, the patient was discharged at his 
own request, but soon found his legs getting weaker and his 
breathing more labored, though he did not lose weight. 

A few months later he was again seen by Dr. Putnam, and 
operation was advised, at least for exploration. With this in view 
he re-entered the hospital on June 19. At this period his fingers 
were immovable, and his arms and legs utterly helpless, though 
not absolutely paralyzed. Micturition was voluntary, but the 
movements of the bowels were secured with difficulty. The ten¬ 
don reflexes were highly exaggerated, as before. 

The head was partly extended, and could be moved to about 
three-quarters of the normal extent, in all directions; a resistance 
could be felt deep on the left side of the neck, at the level of the 
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second and third cervical vertebra. A prominence corresponding 
to the body of the second cervical vertebra was to be felt in the 
pharynx. 

An attack of difficult breathing precipitated the operation, 
which was made on June 20, the day after his entrance. 

Operation. The patient was placed face down, with his head 
bent sharply forward over the end of the operating table. An in¬ 
cision was made from the occipital protuberance down in the 
median line nearly to the seventh cervical spinous process. The 
first, second and third vertebrae were exposed and their laminae 
removed. The posterior surface of the axis was found to be 
eroded, so that on grasping it with forceps it came away as a thin 
shell of disintegrated bone, disclosing a small grayish tabulated 
tumor, the size of an acorn. This had every appearance of a sar¬ 
coma and was removed with scissors and forceps. It seemed to 
involve the dura and perhaps the cord itself. The base was 
curetted, and the curette followed the disease around into the body 
of the second vertebra, care being taken not to injure the vertebral 
artery. A quantity of the disease was then removed from the 
vertebra in front of the cord. Horsley’s spine forceps were found 
to be admirable for cutting the laminse in this very deep region. 
The operation was difficult and severe. 

The wound was closed without drainage, and the patient made 
a good recovery from the operation. His respiration at once be¬ 
came much easier than before the operation. There was no pain, 
and the wound healed by first intention. Within three days the 
patient discovered that he could move his legs better than before, 
flex and extend his right hand at the wrist, and move his thumb 
and fingers. 

The pathological report on the specimen removed was as fol¬ 
lows : 

“An irregular mass of tissue with some spiculse of bone on it. 
Microscopic examination showed solid masses of irregular round 
cells interspersed with large multinucleated ones. Giant-cell sar¬ 
coma.”—Win. Whitney, Pathologist. 

On June 29 he could flex both forearms on arms to a right 
angle, and could also flex both thighs. All voluntary motions 
were much increased over what was possible before the operation. 
Improvement was reported in movements of arms, legs and neck. 
Respiration was quiet and natural. July 2, slow but steady im¬ 
provement was reported in movement of arms, legs and neck. 

July 11 he was discharged from the hospital, “relieved.” 

On April 18, 1899, the patient was re-examined at his house 
and gave the following report: 

He left the hospital a good deal relieved, he said. After get¬ 
ting home he at first lost a little, but then improved again so that. 
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with assistance, he could move about the room a little. He could 
also lie on his side, in bed, which before the operation had been 
impossible. After this he grew worse once more and was pretty 
poorly for several months, although he never lost all that he had 
gained. 

In October, that is, three months after leaving the hospital, the 
improvement recommenced, and from that time on it had con¬ 
tinued without interruption. 

At the time of this examination he could raise his hands freely, 
though rather awkwardly, to the head and above the shoulder, 
could feed himself with the left hand, and could hold a book and 
turn the leaves. His fingers were stiff and weak, especially the 
little finger, but all movements of them were possible, whereas be¬ 
fore the operation they were wholly incapable of motion. The legs 
were stiff, but here also all movements were possible, even those of 
the toes, though the attempt to move them would bring on exten¬ 
sion clonus. He was not able to walk wholly alone. He could 
turn the head freely to the right, and could move it forward and 
back, but could not turn it much to the left. The breathing gave 
him but little trouble, and was both costal and diaphragmatic. He 
had no pain. His flesh and color had improved. The bowels 
moved freely and the micturition was normal. The knee-jerks 
were very markedly exaggerated, as well as all the deep reflexes 
of the four limbs. His sensibility to contact, pricking and changes 
of temperature was almost, if not quite, perfect over all parts of 
the body below the head. The sense of position was good. The 
improvement continued, so that on the following Thanksgiving 
Day he was able to walk downstairs and take part in the family 
dinner. 

A final examination was made on January 2 of the present 
year, 1903, with the following results: 

The patient reports that he had been steadily gaining, and 
that he is now keeping a small store entirely alone. His physical 
condition is as follows: 

The gait is very spastic. On turning round he loses his bal¬ 
ance easily, and he sways on attempting to stand with eyes closed. 
There is no ataxia of the arms, and the grasp of both hands is 
strong. The wrist and elbow jerks are markedly exaggerated, 
but there is no muscular atrophy of the hands. The knee-jerks 
are very lively on both sides, and ankle clonus is present. There 
is no disturbance of sensibility of the hands or face. The pupils 
are of moderate size and react normally. The pulse and respira¬ 
tion are both normal. All movements of the head are apparently 
normal, except that of rotation, which seems somewhat restricted. 
His neck looks short, as if his head had settled somewhat be¬ 
tween his shoulders. There is no sign of recurrence of the new 
growth. 
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This case is especially interesting in two respects: (1) Al¬ 
though new growths of the cervical region have several times 
been reported, this is the first instance in which an operation has 
been made for a tumor at this level, the one which comes nearest 
to it being that which is described in the recent and interesting 
report by James W. Putnam, William C. Krauss and Roswell 
Park,- when a sarcoma was successfully removed from the neigh¬ 
borhood of the fourth and fifth cervical segment. (2) It is im¬ 
portant as showing how much can be accomplished even where 
the disease with which the surgeon has to deal is of the degree of 
malignancy that belongs to the sarcomas; and how long the 
tendency to recurrence may be delayed. It was equally true of 
the case described by J. W. Putnam, Krauss, and Park, that the 
tumor was sarcomatous, and the symptoms were equally serious 
with those exhibited by our patient, the disorder of sensibility, 
indeed, even greater; yet here, also, improvement seems to be still 
going on after an interval of eight months. 

Case 2. This patient was a woman, Armenian by birth, mar¬ 
ried, thirty-two years old. She was first seen by Dr. Putnam in 
February, 1902, on account of intense pain through the body and 
thighs, increased by the slightest movement, and for muscular 
weakness, which, together with the pain, kept her immovably 
confined to bed. 

The preliminary examination seemed to justify the diagnosis 
of new growth, probably carcinoma, involving the spinal cord, 
and on this account she was referred to the Massachusetts Gen¬ 
eral Hospital, where she came under the care of Dr. Elliot. The 
following notes are taken from the surgical records: 

It appeared that twenty-one months before her entrance to 
the hospital she had been operated on in Worcester for a cancer 
of the breast, the tumor having been developing for nine months 
previous to operation. About a year after this she was shaken up 
in a street railway accident, and one week later she began to feel 
shooting pains in the sacral region. Shortly afterwards the lum¬ 
bar region and both flanks became involved, then the left leg, and 
finally the right leg. In the legs the pain mainly followed the 
course of the sciatic nerves. So far as she knows, the sensibility 
of the skin and the muscular power were at that time unimpaired. 
The pain was always worse on the left side than on the right, and 
when severe it radiated to the front of the abdomen. From this 


2 American Journal of the Medical Sciences, Jan., 1903. 
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time she grew steadily worse and became eventually unable to 
walk, so that for four or five months she had been in bed. Every 
movement increased the pain, and recently it had become so dis¬ 
tressing that she could not be moved in the slightest degree with¬ 
out extreme suffering. 

The physical examination showed the heart and lungs to be 
normal, and the abdominal organs also normal. The muscles of 
the legs were flabby, but not markedly atrophied. There was no 
edema anywhere, and no tenderness on pressure over the nerve 
trunks. An examination of the back showed a small knuckle of 
protruding bone involving the spines of the last dorsal and the 
two upper lumbar vertebra. 

While at the hospital she had poor nights, sleeping but a few 
hours at a stretch, and suffered from intense, cramplike pains in 
the thighs after resting in one position for any length of time. 
Several one eighth grain doses of morphia were required every 
night to secure even tolerable comfort. 

The original diagnosis having been confirmed, operation was 
decided upon and was performed as follows: 

An incision ten inches long was made over the lower dorsal 
and upper lumbar region, and the laminae of the last dorsal and 
two first lumbar vertebra were removed. On opening the canal 
a new growth, of carcinomatous appearance, was found presenting 
immediately beneath the bone. It surrounded the nerve roots on 
either side of the cord, and extended into the tissues outside the 
vertebra. This was removed so far as possible by excision and 
curetting, and two nerve roots on each side, which were at the 
level of the growth, were divided, inside the spinal canal. The 
dura was not opened. 

In the afternoon the patient suffered from shock, but revived 
under the use of intravenous infusions and strychnine. During 
the next few days she gained strength and was fairly comfortable 
when at rest, though suffering greatly when moved. Her condi¬ 
tion varied greatly, and on some days she suffered continuously. 
The wound healed by first intention. Three weeks later she was 
reported as looking well and suffering very little pain, but with 
considerable paresthesia in the limbs. One week afterward, that 
is, on March 22, she could move the legs more freely, without 
pain, and suffered but little pain on being moved by the nurse. 
The improvement in these respects was so great that on March 
26, when she slipped out of her chair one day by accident, very 
little pain was excited. On April 4, that is, nearly a month after 
the operation, she was reported as feeling well except for slight 
dragging sensations in the right thigh. On April 7 she was dis¬ 
charged much relieved, and it was felt that the purpose for which 
the operation had been made, namely, the relief of pain, had been 
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accomplished so far as could possibly have been expected. 

The plan of dividing posterior nerve roots had been formed 
before the operation was begun, and it was even felt that, if no 
other course offered itself, it might be justifiable to divide the 
cord above the new growth, so imperative was the need of reliev¬ 
ing the extreme suffering. 

On leaving the hospital it was found possible to transport her 
to her home in Worcester, and here she remained living in com¬ 
parative comfort, still suffering much pain, but not of the same 
severity as before the operation. 

In June a convulsion occurred, followed soon afterward by a 
second. This seemed to indicate the development of malignant 
growth in the brain, and within a few weeks from the appearance 
of these symptoms the patient died. 

The best indication of the value of the operation is afforded 
by the recognition on the part of the patient and her husband that 
the excessive severity of the pain had been considerably tempered. 
Indeed, the testimony increases that we should not wait for the 
assurance of absolute success in the case of either cerebral or 
spinal tumors. The notable improvement recorded by Dr. J. J. 
Thomas, 3 from operation on a myeloma of the spine with com¬ 
pression of the cord, is another illustration of the justice of this 
view. 

Case 3. This patient was a man of fifty-four, married, of 
good previous health, who entered the Massachusetts General 
Hospital in the service of Dr. F. C. Shattuck, on January 5, 1902. 

The hospital records state that five years before, while suffer¬ 
ing under the strain of excessive work, he began drinking cham¬ 
pagne, and then whiskey, and he finally took up to the amount of 
half a pint or a pint a day. Three months previous to his en¬ 
trance he stopped this habit absolutely. He had never had spe¬ 
cific disease. Seven years before entrance he had an attack of 
what was called rheumatism, in the muscles of both sides of the 
trunk, and was then in bed eight or nine days, suffering intense 
pain. Since then he had had occasional attacks of a similar sort, 
but less severe. The pain was sharp and lancinating in character, 
but did not entirely encircle the body. Two years before en¬ 
trance he awoke one morning with queer feelings in his head 
and left half of his body. There was no loss of power, but a 
sense of numbness and more or less impairment of cutaneous 
sensibility, accompanied by dizziness. After a few moments he 

"Boston Medical and Surgical Journal, 1901, Vol. 145, p. 367. 
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seemed perfectly well again, except that the dizziness persisted 
for some time. Six weeks later, while at work in his office, he 
again became dizzy and faint, and this time he lost power in his 
left side and had a recurrence of numbness, together with ting¬ 
ling sensations. These signs were most marked in the arm. 
After a few hours his muscular power began to return, although 
the left arm never fully regained its strength and afterward 
remained subject to numbness and tingling. Six months before 
his entrance he began to suffer from pains of intense, radiating 
character, beginning in the back of the neck and extending 
through the left shoulder and arm. In the morning on waking he 
often used to find his head drawn to the left side. The muscles 
of the hands gradually became weak and atrophic, so that the 
fingers could not be used for any delicate work; also considerable 
■cutaneous hyperesthesia developed. Two or three months later 
there was some involvement of the other arm. In spite of the in¬ 
tense pain, he attended to his business regularly. About two 
months before entrance he began to suffer from a painful girdling 
sensation from the level of the ensiform cartilage to the groin. 

There was no pain in the legs, but they would often shake 
violently. There was no disturbance of micturition, nor any 
loss of control over the rectal sphincter. These symptoms were 
soon folllowed by a loss of power of movement of the legs, 
which lasted for three weeks, though it finally passed away to 
a great extent. The muscles of the legs grew wasted at this per¬ 
iod in some degree. No mental symptoms occured at any time, 
nor any headache or vomiting. At times the voice was noticed 
to be a little husky. 

An examination of the blood showed Hgb. 95 per cent; leu¬ 
cocytes 9800. 

The physical examination at the time of his entrance into the 
hospital showed his thoracic and abdominal organs to be neg¬ 
ative, and his general condition of nutrition normal. The wrist 
reflexes were also normal, but the knee-jerks much increased. 
The Babinski reflex was present on both sides, but most marked 
on the right. The cremasteric reflex was normal. There was no 
disturbance of sensibility of the skin of the head and neck. All 
the muscles of the hands and arms were more or less atrophied, 
more especially those of the left arm. This atrophy was most 
marked in the interossei. No hyperesthesia could be made out 
at any level, but slight stimulations would frequently excite 
spasms of pain across the shoulders. The grip was weak on both 
sides, more so on the left. The breathing was almost exclusively 
diaphragmatic. 

An examination of the cutaneous sensibilities of the chest and 
abdomen showed an interesting dissociation of the sensory func- 
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tions of the skin. Thus, from the level of the nipple in front and 
spine of the scapula to the crest of the ilium, behind, and to just 
above the pubes, in front, there was an almost entire loss of the 
sensibility to heat and cold, pain, space, and pressure, while the 
sense of contact in this area was nearly normal. The cutaneous 
sensibility of the legs was abolished. 

The muscles of the legs were almost completely paralyzed, 
and toe-drop was marked, but atrophy was not present to 
any extent. Reflex spasms were frequently induced by slight 
stimulation of the feet. 

Massage gave great relief, and the patient used to rest quiet¬ 
ly after it. 

On January 7th, the patient was examined by Dr. Putnam 
and Dr. Taylor (also afterward by Dr. Walton), who reported 
that the signs indicated disease in the lower cervical region, 
which was primarily external to the cord; that is, either a cer¬ 
vical pachymeningitis or a new growth. It was also thought to be 
conceivable that the case might be an unusual one of syringo¬ 
myelia. It was believed that hemiplegic symptoms pointed prob¬ 
ably to an independent vascular disease of the brain, unless pos¬ 
sibly both might have been due to multiple sarcomata. 

Operation was recommended, though the outlook was not 
considered as promising. It was believed that the lesion must 
extend high enough to affect the nerves of the fifth or sixth 
cervical segment, and that it was most severe at the level of the 
seventh segment. The fact that so much pain was present and 
was increased by motion, made it probable that the lesion was 
meningeal, at least in part. The prognosis without operation 
was considered poor, especially in view of the involving of res¬ 
piration. 

Potassium iodide having been given in large doses without 
relief and, moreover, being constantly required to relieve the pain, 
the patient was transferred on February 4th, to the East Sur¬ 
gical Service, and was operated upon, on February 7th, by Dr. 
Elliot, as follows: 

An incision ten inches long was made from the base of 
the head to between the shoulder blades, and the laminae of the 
first dorsal and the four lower cervical vertebrae were removed. 
As soon as this was done, a new-growth, of grayish translucent 
appearance, was found encircling the cord and dura like a collar. 
It occupied the posterior and left lateral part of the extradural 
space, and was adherent to the dura, though easily stripped from 
it. This growth had extended longitudinally for a distance 
of three or four inches, and had spread into the various openings 
between the vertebrae. A long and careful dissection was made, 
for the purpose of removing all visible disease. The dura was 



TUMOR INVOLVING THE SPINAL CORD. 675 

not opened except at one point, where the growth was found 
adherent, but from this opening a large amount of cerebrospinal 
fluid escaped. 

The operation was a severe one, and at times the respiration 
was very poor—partly, perhaps, on account of the patient’s 
position. He reacted well, however, to stimulation afterwards, 
and slept quietly in the afternoon with the aid of morphine. 

The next day he was found to be in great pain, with a tem¬ 
perature of 106 F. and with very rapid breathing. On the second 
day, February 9th, the temperature had risen to 108 F. The 
breathing was still more labored, and the patient was semi-con¬ 
scious. His pulse gradually became weaker, and he died about 
2 P. M. 

In spite of this unfavorable result, Dr. Elliot felt that the po¬ 
sition of the growth and the fact that it was possible to remove 
it almost wholly without any serious injury to the spinal cord 
made the 'operation appear thoroughly justifiable, and that in 
another similar case the good result which was anticipated might 
readily follow. 

The report of the pathologist, Dr. J. H. Wright, was as 
follows: 

“East Surgical. Stevens. Service of Dr. Elliot. Feb. 7, 1902. 
Laminectomy. 

“The material received for examination from the operation 
consists of several pieces of grayish translucent homogeneous 
fairly firm tissue and the laminae or parts of laminae of three ver¬ 
tebrae. 

“This tissue is intimately adherent to parts of the posterior 
ligaments belonging to these laminae. 

Microscopical examination of sections from the tissue show 
that it is composed of small cells and coarse fibered connective 
tissue. The cells have little or no cytoplasm and seem to consist 
of nothing more than nuclei which are generally rounded in out¬ 
line and generally about the size of lymphoid cells. The nuclei 
are also present. In some places the cells are scattered among 
the connective tissue fibers. In other places there is little connec¬ 
tive tissue and the tissue seems to be made up largely of the small 
cells. Some capillary blood vessels are present. 

“Diagnosis: Fibrosarcoma, probably originating in the pos¬ 
terior ligaments of vertebrae. 

“J. H. Wright.” 

This case thoroughly recalls that reported by Henschen, 4 of 
Upsala, and Lennander, by whom the operation was performed. 

4 Cited at considerable length in the Neurological Jahresbericht of Men¬ 
del and Jacobson; for 1901. 5th Jahresbericht, p. 507. 
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Here, also, a similar congeries of symptoms to those which 
our case presented was held to point to a growth between the 5th 
cervical and the 1st dorsal segment, and in fact a spindle-shaped, 
flat tumor was found. It proved to be non-malignant in charac¬ 
ter and complete recovery followed its removal. It cannot be 
doubted that our patient would at least have improved greatly, 
had the operation not been followed by the rapidly fatal symp¬ 
toms of the first days. The cause of these symptoms is not clear, 
though this occurrence after opening of the spinal canal is unfor¬ 
tunately, not unfamiliar. 

Finally, this occasion may be taken for reporting that the 
patient from whose spinal canal a fibroma was removed by Dr. 
J. C. Warren in 1898, 5 has continued to improve steadily and is 
now comparatively free from annoying symptoms. 

A summary of the published accounts of operation for tumors 
of the spinal region has been so recently given in the paper by 
J. W. Putnam, Krauss and Park, that it is unnecessary to give 
further details in this place. 


“Report by Drs. J. J. Putnam and J. C. Warren; Amer. Journ. of 
Med. Sciences. Oct. 1899. 




